A requirement for kit in embryonic zebrafish melanocyte differentiation is revealed by melanoblast delay.
Exploring differences in gene requirements between species can allow us to delineate basic developmental mechanisms, provide insight into patterns of evolution, and explain heterochronic differences in developmental processes. One example of differences in gene requirements between zebrafish and mammals is the requirement of the kit receptor tyrosine kinase in melanocyte development. kit is required for migration, survival and differentiation of all neural crest-derived melanocytes in mammals. In contrast, zebrafish kit is not required for differentiation of embryonic melanocytes during normal development. When melanoblast development in zebrafish embryos is delayed by injecting morpholinos targeted to the mitfa gene, we show that these delayed melanoblasts fail to differentiate in kit mutants. Thus, we show that there is a kit requirement for melanocyte differentiation in zebrafish when melanoblast development is delayed. Furthermore, we show that kit is not involved in maintaining melanocyte precursors through the developmental delay, but instead is required for differentiation of melanocytes after the block on their development is removed. Finally, we suggest there is a heterochronic shift in the onset of melanocyte differentiation between fish and mouse, and developmental delay of melanoblast development in zebrafish removes this heterochronic difference.